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Description 
[PIXEL STRUCTURE] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 93107215, filed March 18, 2004. 
Background of Invention 

[0002] Field of the Invention 

[0003] The present invention generally relates to a pixel struc- 
ture. More particularly, the present invention relates to a 
pixel structure that can transmit signal via the redundant 
scan line (redundant data line) even though some of the 
contact holes are not formed. 

[0004] Description of Related Art 

[0005] | n recent years, since the semiconductor process and the 
display component have been developed drastically, the 
size and the weight of the display device are minimized 
and can be used for a portable electronic device. Conven- 
tionally, the display device is generally made of a cathode 



ray tube (CRT). However, the conventional CRT has the 
disadvantages of large size and high power consumption. 
Accordingly, a new generation flat panel display device 
combining the opto-electronic technology and semicon- 
ductor manufacturing technology, such as the liquid crys- 
tal display (LCD) device or the light emitting diode (LED) 
device is being developed. 
[0006] The major component of the LCD device includes an active 
component array substrate, a color filter array substrate 
and a liquid crystal layer. The active component array 
substrate is constructed by a plurality of arrays of pixel 
units. The pixel units include a pair of pixel electrodes 
and an active component disposed between the pixel 
electrodes. The active component is used as the switching 
component of the liquid crystal unit. A specific pixel in the 
pixel unit is selected by selecting the corresponding scan 
line and data line, and by applying an applicable operation 
voltage to the specific pixel, the corresponding pixel data 
is displayed. 

[0007] | t j S noted that, in the conventional technology, a redun- 
dant line is used to prevent the fault of signal transmis- 
sion due to the open circuit of the scan line or the data 
line. Therefore, when the scan line or the data line is 



open, the signal may still be transmitted by the redundant 
line electrically connected to the scan line or the data. 

[0008] FIG. lis a top view schematically illustrating a conven- 
tional pixel structure with a redundant line. FIG. 2is a lat- 
eral cross-sectional view taken along the line A-A of FIG. 
1. FIG. 3 is a lateral cross-sectional view according to line 
B-B of FIG. 1. Referring to FIG. 1, FIG. 2and FIG. 3, the 
conventional pixel structure 100 is disposed on a sub- 
strate 10. The pixel structure 100 includes a scan line 
110, a redundant scan line 120, a dielectric layer 130, a 
data line 140, a redundant data line 150, an active com- 
ponent 160and a pixel electrode 170. 

[0009] The scan line 110 and the data line 140 are disposed over 
the substrate 10, the redundant scan line 120 is disposed 
over the scan line 110, and the redundant data line 150 is 
disposed under the data line 140. The dielectric layer 130 
is disposed between the scan line llOand the redundant 
scan line 120, and between the data line 140and the re- 
dundant data line 150. Two first contact holes 132 are 
disposed over the dielectric layer 130 between the scan 
line llOand the redundant scan line 120 to electrically 
connect the scan line llOand the redundant scan line 
120. Two second contact holes 134 are disposed in the 



dielectric layer 130 between the data line 140and the re- 
dundant data line 150 to electrically connect the data line 
140and the redundant data line 150. 
[0010] The active component may be composed of a thin film 
transistor (TFT). The active component is disposed adja- 
cent to the intersection of the scan line llOand the data 
line 140. The pixel electrode 170 is electrically connected 
to the active component 160. The active component 160is 
controlled by the scan line llOto write the image signal 
transmitted by the data line 140to the pixel electrode 
170. 

[0011] Accordingly, the scan line llOand the data line 140 are 
electrically connected to the corresponding redundant 
scan line 120and the redundant data line 150 through the 
two first contact holes 132and the two second contact 
holes 134 in the dielectric layer 130respectively. There- 
fore, when any one of the scan line 110 or the data line 
140 is faulty due to, for example, metal peeling, the sig- 
nal may be still transmitted by the corresponding redun- 
dant line. 

[0012] it is noted that, in general, there must be two contact 

holes formed in the dielectric layer 130 through which the 
scan line and the redundant scan line are electrically con- 



nected, or through which the data line and the redundant 
data line are electrically connected. Accordingly, two con- 
tact holes are required, and the diameter of the contact 
hole is about 3mm to about 5mm. However, if one of the 
contact holes is not successfully formed due to a faulty 
the process, the redundant line may not be used for re- 
pairing the scan line or the data line. Therefore, when any 
one of the contact hole is not successfully formed, the 
contact hole must be repaired by a laser repairing process 
to ensure that the contact hole is formed. However, the 
disadvantage of the laser repairing process is that the 

impedance of the repaired component is increased. 
Summary of Invention 

[0013] Therefore, the present invention is directed to a pixel 

structure having at least three contact holes in the dielec- 
tric layer. Therefore, even though some of the contact 
holes are not successfully formed, the signal can be 
transmitted via the redundant scan line (or the redundant 
data line). 

[0014] According to an embodiment of the present invention, a 
pixel structure having a contact window is provided. 
Therefore, even though some of the contact holes are not 
successfully formed, the signal can be transmitted via the 



redundant scan line (redundant data line). 

[0015] | n one embodiment of the present invention, a pixel 

structure suitable for disposing over a substrate is pro- 
vided. The pixel structure comprises a scan line, a redun- 
dant scan line, a dielectric layer, a data line, an active 
component and a pixel electrode. The scan line is dis- 
posed over the substrate, and the redundant scan line is 
disposed over the scan line. The dielectric layer is dis- 
posed between the scan line and the redundant scan line, 
wherein the dielectric layer has at least three first contact 
holes through which the scan line and the redundant scan 
line can be electrically connected. The data line is dis- 
posed over the substrate, and the active component is 
disposed adjacent to the intersection of the scan line and 
the data line. The pixel electrode is electrically connected 
to the active component. The active component is con- 
trolled by the scan line to write an image signal transmit- 
ted by the data line to the pixel electrode. 

[0016] in one embodiment of the present invention, a redundant 
data line is further disposed under the data line, wherein 
the dielectric layer is disposed between the data line and 
the redundant data line, and the dielectric layer has at 
least three second contact holes through which the data 



line and the redundant data line can be electrically con- 
nected via a conductive plug. 

[0017] | n one embodiment of the present invention, a redundant 
data line is further disposed under the data line, wherein 
the dielectric layer is disposed between the data line and 
the redundant data line, and the dielectric layer has a 
third contact hole having a size in a range of about 20um 
to about a length of the data line through which the data 
line is electrically connected with the redundant data line. 
In addition, the third contact hole comprises, for example 
but not limited to, a rectangular hole. 

[0018] | n one embodiment of the present invention, the active 
component comprises, for example but not limited to, a 
thin film transistor (TFT). 

[0019] in one embodiment of the present invention, a first con- 
tact hole is further disposed over the dielectric layer be- 
tween the scan line and the redundant scan line. The size 
of the first contact hole is about 20umand about a length 
of the scan line through which the scan line is electrically 
connected with the redundant scan line. In addition, the 
first contact hole comprises, for example but not limited 
to, a rectangular hole. 

[0020] in addition, the present invention provides a pixel struc- 



ture suitable for disposing over a substrate. The pixel 
structure comprises, for example but not limited to, a 
scan line, a data line, a redundant data line, a dielectric 
layer, an active component and a pixel electrode. The scan 
line is disposed over the substrate, and the data line is 
disposed over the substrate. The redundant data line is 
disposed under the data line. The dielectric layer is dis- 
posed between the data line and the redundant data line, 
wherein the dielectric layer has at least three first contact 
holes through which the data line is electrically connected 
with the redundant data line. The active component is dis- 
posed adjacent to the intersection of the scan line and the 
data line. The pixel electrode is electrically connected to 
the active component, wherein the active component is 
controlled by the scan line to write the image signal 
transmitted by the data line to the pixel electrode. 

[0021] | n one embodiment of the present invention, the active 
component comprises, for example but not limited to, a 
thin film transistor (TFT). 

[0022] | n one embodiment of the present invention, a first con- 
tact hole is further disposed over the dielectric layer be- 
tween the data line and the redundant data line. The size 
of the first contact hole is about 20umand about the 



length of the data line for electrically connecting the data 
line and the redundant data line. In addition, the first con- 
tact hole comprises, for example but not limited to, a 
rectangular hole. 
[0023] | n one embodiment of the present invention, at least three 
contact holes or a line shaped contact hole having a size 
in a range of about 20um to about the length of the scan 
line (data line) is formed over the dielectric layer between 
the scan line (data line)and the redundant scan line 
(redundant data line). Therefore, the scan line (data 
line)and the redundant scan line (redundant data line) may 
be electrically connected. Since the contact hole has a 
shape of a line or comprises at least three contact holes 
over the dielectric layer, even though some of the contact 
holes are not successfully formed, the signal may be 
transmitted via the redundant scan line (redundant data 
line). 

[0024] it j S t 0 D e understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 

the invention as claimed. 
Brief Description of Drawings 

[0025] The accompanying drawings are included to provide a 



further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
following drawings illustrate embodiments of the inven- 
tion and, together with the description, serve to explain 
the principles of the invention. 

[0026] FIG. lis a top view schematically illustrating a conven- 
tional pixel structure with a redundant line. 

[0027] FIG. 2 is a lateral cross-sectional view taken along the line 
A-Aof FIG. 1. 

[0028] FIG. 3 is a lateral cross-sectional view taken along the line 
B-B of FIG. 1. 

[0029] FIG. 4 is a top view schematically illustrating a pixel struc- 
ture with redundant line according to one embodiment of 
the present invention. 

[0030] FIG. 5 is a lateral cross-sectional view taken along the line 
C-C of FIG. 4. 

[0031] FIG. 6 is a lateral cross-sectional view taken along the line 
D-D of FIG. 4. 

[0032] FIG. 7 is a top view schematically illustrating a pixel struc- 
ture with redundant line according to one embodiment of 
the present invention. 

[0033] FIG. 8 is a lateral cross-sectional view taken along the line 
E-E of FIG. 7. 



Detailed Description 



[0034] The present invention now will be described more fully 

hereinafter with reference to the accompanying drawings, 
in which preferred embodiments of the invention are 
shown. This invention may, however, be embodied in 
many different forms and should not be construed as lim- 
ited to the embodiments set forth herein; rather, these 
embodiments are provided so that this disclosure will be 
thorough and complete, and will fully convey the scope of 
the invention to those skilled in the art. Like numbers re- 
fer to like elements throughout. 

[0035] FIG. 4 is a top view schematically illustrating a pixel struc- 
ture with redundant line according to one embodiment of 
the present invention. FIG. 5 is a lateral cross-sectional 
view according to line C-C of FIG. 4. FIG. 6is a lateral 
cross-sectional view according to line D-D of FIG. 4. Re- 
ferring to FIG. 4, FIG. 5and FIG. 6, the pixel structure 200 
of the present invention is disposed over a substrate 20. 
The pixel structure 200 is comprised of, for example but 
not limited to, a scan line 210, a redundant scan line 220, 
a dielectric layer 230, a data line 240, a redundant data 
line 250, an active component 260and a pixel electrode 
270. 



[0036] The scan line 210 and the data line 240 are disposed over 
the substrate 20, the redundant scan line 220 is disposed 
over the scan line 210, and the redundant data line 250 is 
disposed under the data line 240. The dielectric layer 230 
is disposed between the scan line 210and the redundant 
scan line 220, and between the data line 240and the re- 
dundant data line 250. At least three first contact holes 
232 (there are four holes shown in the figures) are formed 
in dielectric layer 230 between the scan line 210and the 
redundant scan line 220 to electrically connect the scan 
line 210and redundant scan line 220. In addition, at least 
three second contact holes 234 (there are four holes 
shown in the figures) are formed in the dielectric layer 
230 between the data line 240and the redundant data line 
250 to electrically connect the data line 240and the re- 
dundant data line 250. 

[0037] The active component 260 is composed of, for example 
but not limited to, thin film transistor (TFT). The active 
component 260 is disposed adjacent to the intersection of 
the scan line 210and the data line 240. The active compo- 
nent 260 is comprised of, for example but not limited to, 
a gate 262, a channel layer 264, a source 266and a drain 
268. The gate 262 is connected to the scan line 210 and 



covered by the channel layer 264. The source 266and the 
drain 268 are disposed over the channel layer 264 and on 
both sides of the gate 214, wherein the source 266 is 
connected to the data line 240. 

[0038] The pixel electrode 270 is electrically connected to the 
active component 260. At least a protection layer 280 is 
disposed over, for example but not limited to, the scan 
line 210, the data line 240and the active component 260 
(as shown in FIG. 8). An opening (not shown)is formed in 
the protection layer 280corresponding to the drain 268 to 
electrically connect the pixel electrode 270and the active 
component 260. Therefore, the active component 260is 
controlled by the scan line 210 to write image signal 
transmitted by the data line 240to the pixel electrode 
170. Therefore, when an applicable voltage is applied to 
the gate 262, the channel layer 264 is conducted, and at 
this moment the image signal of the frame is written to 
the pixel electrode 280 via the data line 240, the source 
266, the channel layer 264, and the drain 268. 

[0039] it is noted that, in the present embodiment, the number of 
the first contact holes 232and the number of the second 
contact holes 234 in the dielectric layer 230 are equal to 
or larger than three. However, the number of the contact 



holes formed in the conventional technology is two. 
Therefore, according to an embodiment of the present in- 
vention, when the contact holes are formed by patterning 
the dielectric layer 230, if anyone of the contact hole is 
not successfully formed due to a faulty process, the scan 
line 210 (or the data line 240) may also be electrically 
connected the corresponding redundant line through an- 
other successfully formed contact hole. Therefore, the re- 
dundant line may still work even when some of the con- 
tact holes are not successfully formed. In other words, if 
one of the contact holes are not successfully formed, the 
laser repairing process is not required to repair the con- 
tact holes. Thus, the problem of impedance increase due 
to laser repairing in the conventional technology does not 
occur in the present invention. 
[0040] FIG. 7 is a top view schematically illustrating a pixel struc- 
ture with redundant line according to one embodiment of 
the present invention. FIG. 8is a lateral cross-sectional 
view taken along the line E-E of FIG. 7. The difference be- 
tween the pixel electrode 200 of the embodiment de- 
scribed in FIGS. 7-8 and the embodiments described in 
FIGS. 4-6 is that a third contact hole 236 is disposed over 
the dielectric layer 230 between the data line 240and the 



redundant data line 250 instead of the second contact 
holes. The size of the third contact hole 236is in a range 
of about 20umto about the length of the data line 240. 
Therefore, the data line 240and the redundant data line 
250 are electrically connected by the third contact hole 
236. The third contact hole 236 is, for example but not 
limited to, rectangular or other shapes. 
[0041] since the third contact hole 236 comprises only one line 
shape contact hole, the faulty redundant line due to the 
faulty contact holes in the embodiments described above 
can be avoid. 

[0042] Accordingly, in anther embodiment of the invention, the 
methods of forming at least three contact holes and form- 
ing a line shape contact hole may be incorporated in the 
dielectric layer between the scan line and the redundant 
scan line, and between the data line and the redundant 
data line. In other words, a line shape contact hole may 
also be formed in the dielectric layer between the scan 
line and the redundant scan line. In addition, at least three 
contact holes or a line shape contact hole may also be 
formed in the dielectric layer between the data line and 
the redundant data line. Moreover, in one embodiment of 
the invention, only the redundant scan line or the redun- 



dant data line of the pixel structure is required to be dis- 
posed over the scan line or the data line. Therefore, if the 
redundant scan line is not disposed over the scan line, the 
contact holes of the dielectric layer above the scan line 
may be omitted. In addition, if the redundant data line is 
not disposed under the under the data line, the contact 
holes of the dielectric layer under the data line may also 
be omitted. 

[0043] Accordingly, in the pixel structure of the invention, at 

least three contact holes is formed in the dielectric layer 
between the scan line (data line)and the redundant scan 
line (redundant data line), or a line shape contact hole 
with a size in a range of about 20um to about the length 
of the scan line (data line) is formed. Therefore, the scan 
line (data line)and the redundant scan line (redundant 
data line) may be electrically connected. Since the contact 
holes in the dielectric layer comprises at least three holes, 
or since the contact hole in a shape of a line, the problem 
of faulty redundant line due to faulty contact hole may be 
prevented. Therefore, the present invention can ensure 
the signal transmission of the scan line or the data line. 

[0044] it w j|| De apparent to those skilled in the art that various 
modifications and variations can be made to the structure 



of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 
tended that the present invention cover modifications and 
variations of this invention provided they fall within the 
scope of the following claims and their equivalents. 



